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T#£>*i£®iio , p 2©Mm^^^«^fc-&$: ; rf^e>c 

[0 0 4 7] 
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^atc J: o T & * £-S©MmM^fC v>T&ai**i#355«-£#& S . 
[0 0 4 8] 

[0 0 4 9] 

i 5tcA*s*i, 5«, Aij^tifeMB^p i* , P2tc^ti^ 

tf>#i£tf)RO I ZWtfe-tZ. 3gl®#P l" tc*fLT&i, RO I l ' , 

ROI2' , ROI3' , -fcV^ RO I SrfgJtU H 2 ®^ P 2 (C^f L T ti, 
ROI1, RO I 2, ROI3, -fcvO RO I fit, 
RO I (W^tfRO I UROIT , ROI2ilROI2' & |SPe-£*l-£ 
*U fORO I WiC^tlSHfafc (fe«^*f^-r^®m) H±©ffi (^2BfP 
2iCfeWSROIft©ffli0ffif|lA (i, j) , fiMlBtPl" JCfc 
W5ROT WaMKDlfSiHBB (i, j) ) ©i (=| A (i, j ) — B ( i 
, J ) I ) OWiD s (=SS | A (i, j ) — B ( i , j ) | ) &, #RO 

[0 0 5 0] 

3 C««3BiR¥® 1 5 ft, H^*l»iD s &^#>K5£LfcBHBKi:Jfc« 
Mb, WffiKJ:»J%i|ft?DteD s#*#V% (Ds>K) R O I &tfc«rtlS£# 

ud s < fa* (ds^k) ro i z&mimmmtfi&wmffimmt it, 

^&flm©*i»«&^J£&aWffi (S/7M) 2:0 (if a) »c-f* r £ fciftifc'*- 
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[0 0 5 1] 

1*. P2lC*fLT\ HI 0©«La7n-tC^-TJ:^tC, iit^5f2iiiP 
2£tt, ffflROIfflW (xO, yO) S(p>&i:tS»lf>^l/-M« ( 

mz.\*. i8 0iixi8osi©^M) tr (tri, tr2, •••) ttn 

j£U HlB^Pl" tCli, &l-r->^U-h1B«TR£ra— ©tf'fo (xO, y 
0) m^^U-hlE^TRiy^gHKSg (Mitl l^9 2iif^x 

i9 2Ii®W^) ®^l«5jHH«RR (RR1, RR2, •••) &«£U 
SV^C*f/£1-£3£l ^yfV- h««TRfeJ:t)SSIl«5R««RR©#JlflJCfeV^ 
^if>^u- hlK^TRfcWflfco-iSfllg (M^im&ftrtBS^Wte&JB 
#4:^*) *fiffv\ mS*M«RRrt©m»4HB«t R 

IT, aiftf>^l/-h7^f>ir«!l#ai6ali, #^l^>yix-hM 

m i &.mmmcm^^xm 1 - mb«tr 1 sp^m t ric-^$ 

t5fcib©Ml , eft*ilS/7M (+Ax, +Ay) SrUCffi-T*. 
[0 0 5 2] 

1 ic^i^fc, io©Sif>^b-H«TR2 (»t»^(xO 
, y 0) ; mm (1) ) »t^l«iRR2 (tfM> (x 0, y 0) ; 

mm (2) ) wt«t, «%-stss^isv^iap^««-t R2®w (x 

' , y' ) T*&<5£t-3£:, »1J/7M (+Ax, + Ay) li, 
(+Ax, + Ay) = (x' -xO, y' -yO) 

[0 0 5 3] 

mmwryfu- v*?v?-y>fym^WL 1 6 a &#uc, H2m^P2^ti, 

0>cNS»(xO, yO) fc^fttU jg 1 7-y?\/- h1K«T R J: »J/J\S V^I^T* 
fe5$2f>yi^- MS« (Mx.tf, IS 4 8MtX#4 81B3gCDm^jR) TR 
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' (tr' i, tr' 2, •••) zmml, mimmpi" ic&, f&im&m®t 

R<Z)*/i> (xO, yO) ^f>Hli/7M (+Ax, + Ay) tz.VH&Ml>t=.®.U 
(x' , y' ) (= (xO + Ax, yO+Ay) ) \Z^^M U H2r>^I/ 
-M«TR' frofgi^M^RRi U/J^v^« («^.«, |gf 

5 6®i§x#t5 6mm<Dmmm^) (DmzmmmwRR' (rr 7 i, rr' 2 

f&RR' 0#I (TR' ltRR' 1 (DM., TR' 2 tRR' 2 ©ifi^O 

*T*.tfJ:V\, fit, SPitt-r^^l/- h7*;f>^l#Sl 6 ate, #£12 
f^l/-MiTR' fc#»2aP4HK«t R' fc©*fiSffi«H#Tf&*»2te 
«g€G&&:£#), r<D^2^«g|^}C»oVNTH2^>yp- M«TR' &f2 
»4MS«tR' lc-£££i£££&©#t!;4T'&S3l2 >>7 (+Ax' , +A 
y' ) ZMfti-Z. 
[0 0 5 4] 

#H*.tfHl 2lCaVtJ:3lC, 1 2 I/- MB«T R' 2 (t£4> (x 

0, y 0) ;HH(D) &Mt5^2WiRR' 2 (x' , y' 

) -,mm (2) ) ftvnmL. m^-mmmttm^mzm^m^t r' 2©*^ 

# (x" , y" ) T*&S£:^£i:> (+Ax' , +Ay' ) it. 

( + A x ' , + A y ' ) = ( x " - x ' , y " - y ' ) 

= ( x " - xO-Ax, y * - yO-Ay) 

[0 0 5 5] 

aPBW^^^U- h7>yf>^lfll 6 a «S »b iCl^lC, H2IiP2 
ICtt. -€-©tf^ (xO, yO) fctf^ilU ^2^>yi>- h««TR' <fcy/h 

Jgtt) TR" (TR" 1, TR" 2, •••) &gfc£U flI#Pl" JCli, |g 2 
3P#«t R(Z>pM> (x' , y' ) & £ 2 2/ 7 hi (+Ax' , +Ay ; ) £ 
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(x" , y" ) (= (x' + Ax' , y' +Ay' ) ) iZfp&Z 
mi;, f 3f>^l/-hf«TR ff «fcy*£<, ^o^2^fMRR' 
<*V^«« l2 0ifiXi2 0HI(Z)^^) ©m3a?5jli!g«RR 4r 

(RR" 1, RR" 2, •••) SV^CM/S"^^^:/:/!/- h1K«T 

R* JSJc^S^M^cRR" CD#jffi (TR' 1£RR" 1 (DM, TR" 2tR 

r" zmm) ke^t, ^3^>yi^- hf«TR" tatt^-stes (M* 
\tmmm<n&<Dm$m<nmn*ifem£.'*&) s 3 rr" t*j©ig 

fcWtei:<©Jt«Mcj:yfT;UiJ:v*. fit, m^W^y? V- h ^>^«LS 

#mi6a«, #f 3f>^l/-MiTR* t^3MIitR' 

IW^ T* & S fl 3 &gBg$l £©#3&SW£Mcg^5v\T&3-r>^'l<' 
-hMcTR" $rH3^M^ctR" fC-£fc£ £#>tf>Hifr:i;T*& 33! 3 S> 7 
h* (+Ax" , +Ay" ) ^rUffi^S- 
[0 0 5 6] 

1 O0^3r>^l/- b.««TR' 2 (cfi>t> (x0, yO) ) &*f|S 
tS^3^IiRR B 2 (*4> (x" , y" ) ) Wt^l, 

is^mzBftmmt r" 2<d^j^ (x° , y ° ) tfesttst, mst/yb 

* (+Ax* , +Ay" ) It 

(+Ax" , +Ay" ) = (x° -x" , y° -y" ) 

= (x° -xO-Ax-Ax' 

, y° -y O-Ay-Ay' ) 

[0 0 5 7] 

««J:tFS5R1S«K:3I^^T, BI«Pr, P 2 <D&mffiM®Z £ ( i = 1 , 
2, •••) CD, -etl^© ^^(7)^/7 (+Axi (i = l, 2, •••) , + Ayi 
) tt, 

(+Axi, H-Ayi) = (x° i-xOi, y° i-yOi) 

= (Axi+Ax' i+Ax" i 
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, Ayi+Ay' i+Ay" i) 

t&u, mmm^-yzrv- y?v*yfym^m.i 6 a it. z<Dm2mmp ziz 

O^T©#MIi^ri:0iWr>7M (+Axi, +Ayi) 
fcMmfIJ|KJC(Z)cfi^iC^V>Tliiy>' (+Axi, + Ayi) £ (0, 0) h 
[0 0 5 8] 

3 "blCMlft^>:/^- h7>yf>^l^il 6 a li, ±i£L£#RO I r 
i:lC»ffi$tl^*>i>©>>7 h* (+Axi, +Ayi) ICg^VNT, ^ 2 ®^ P 
2 ^#RO I \H(D±mm(Diyy h*£, M;U;£jfi^4,& (^ROIfflW) 

y^-r>ffira, NURBstir^ (i*#^Bxy7^>iri) so 

[0 0 5 9] 

•^&;fc*>, 01 3 (C^-T J: e){CH 2 m&QKD^y-fl/- MJSTR 1, TR2 
, TR11, TR12, -#afeA,T*V^|§-£-, t- > ^ 1/ - h T R 1 (D # 
4>tf)S/:7 hi&, ±*&L£J:e>{C (+Axl, + Ayl) (+AxiCfi^ti 
= 1, + A y i fCfc^T i = 1 t Lfcfc© ; J^T, ) > "^^^lz-hiS* 

T R 2 ©cf>[>C0^7 bili (+Ax2, +Ay2) , rls"? V- hflg^T R 1 1 
©tNXDS/ 7 (+ A x 1 1 , + A y 1 1 ) , -r> hWcT R12ffl 

^^©2/7 hitt (+.Ax 1 2, +Ay 12) tfe'J, ZLC04 OCD-r^l/- h 
WTRl, T R 2 , TR11, T R 1 2 <Z>4 o<Z)^j&^H£*l<5«eHft»C# 
&-tZ>&mm (x, y) lCoV^tf>^7 h* (+Ax (x) , +Ay (y) ) it 

, sii 4 (c^-r^^c, zfcrttiftiz&n&tomMm&n&i&m't&z.z.iz&v 

Ax (x) = (1-u) (1-v) A x 1 +u(l-v) A x 2 
+ (l-u)vA x 1 1 +uvA x 1 2 



2 6 
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Ay (y) =(l-u)(l-v) A y 1 +u(l-v) A y 2 
+ (l-u)vA y 1 1 +uvA y 1 2 

[0 0 6 0] 

titc &2mmp 2*p<DmM2nfcRo ift&&zfz<Di5:mmi&<z>&mm (x, 

y) ©i/7hi (+Ax (x) , +Ay (y) ) IC^^T, S^g^^WI^ 
1 6 (DUft&U&iD^®. 1 6b^, illtPT cfi©^^4xfeRO I ftfc 
J:t>*-e©3£^I^c©HmiC*fbTO-tr>^ (Warping ) £S£l_,T, MSNiP 1 
P 2<Dn&m. J &k>1£*ftte : lo 
[0 0 6 1] 

&fclflliIj#P 1" ©-gpicMLT^-tf^^LTfi^ti^iif^P 0 (J^T 

, gp^mg-s-fc-t*^ 1 6 bizz pjjc, mi stc^-r^ic, ^liamp 0 v>m 
s„ 

[0 0 6 2] 

g (x + Ax, y + Ay) = (1-u) (1-v) g (xl, yl) 

+ u(l-v) g (x 2, y 2) 
+ (l-u)vg (x 1 1 , y 1 1 ) 
+ uvg (xl2, yl2) 

mi (DmffimmtmtezMftiz-D^xnfrwim-tZo tt=.. ±<bnm.m£.vxiz 

[0 0 6 3] 



ffi|E#2 0 0 1 - 3 0 
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fi^saPBW^^^u- h v y ^ > ^WIS l 6 attHl 7©«il7n-(3 

(1) amil^'2>ll2®^P 2 ICtt, f«DROI®cfi/i> (xO, yO) &ifM>£ 
t^lr>^U-Miig (09*. tf, »8 OHf*X«8 OWJR©^^) TR 

(tr i, tr2, •••) &&jtu mimmp i" ^it^i^y^u-hm^T 

RtW-Otf^ (xO, yO) £ 1 h«£T R J: V^fS 

m IK9 2Hf3RX«9 2H3R©^^) ®^li«RR (RR1 

, RR2, •••) fcigjtu sv^c^t-&iii^>^i/-hM^TR&cJ:tfsgi 
mmmmRR<n&m (trurrioi, tr2^rr20|^) jc&^t, 

- MB«TRfc#«lfflJ#««t Rfc<BttJSMW#T-&S«l&fiW#&##> 

, ^.(Dmi^Lmmmzm^^xmi^y^iy- hm&TRzmim&m&t Riz 

-mz1*2>tc.tb<D : &M&T*$>Z>mi i/7 b& ( + Ax, +Ay) 
%iC, fflltr>^- MS«TRfc^ias^««t R<Z)MH©#/Jn«!cIC-^T 
fcHJ&JCS/? hM&^tf), ~*i<30V>7 h*fca£t5v>T/t*ftr3fc*a.3&*TfcV*S& 
l/UMi/7hi (+ A X, +AY) 

(2) ^(Cll;UTOi/7hi (+ A X, +AY) lCgt5V^T, H 2 MB P 
2{C«> 7C©ef»ii> (xO, yO) Sr^frfc-fS^ 2 hflg« 

£4 8 I|Xi4 8W3R©*B^«) TR' (TR' 1, TR' 2, •••) £gg^ 

l, ^HiPi" lea. miBftmmtRatpfo (xo, y o) ^^uu 

W*fti/7M (+AX, + AY) 1*WWl\jtz.mt (x' , y' ) (= (xO 
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+ A X, yO + AY) ) iZtpfo&mL. !2f>^U- M«T R' J:U*£< 

m&vv <Dm2mmm®RR' crr' i, rr' 2, •••> &«jeu s^ic*f 

JS^'SII hM^JsT R' fe<fct>*H2^M^RR' 0#ffi (TR' 1 

HRR' l©jffi, TR' 2tRR' 2 CDiBSO KfcV^T, ^2f>^l/~Mi 

tr' nmmo-mnm (w&izmmm<nm<nmftm<7>mm*:inm£-*z>) &i% 

V\ !2iiIiRR' ft<Z>«2S3Hg«t R' #f 2f>^l/-Ni 

^TR' fc#8g2 8P4HB«t R' i:<Z)*flSte«W«i?**jg2ttttB5«&#«), 
£<Z>»2&BBB#JCgr5V*T£2-T-:/:7U- M«TR' &&2«$4HB«t R' 
lC-StS*S * 4^2 >>7 hM. (+Ax' , +Ay' ) fclfffil" 

-SilfcfctC, H2f>^l/- hflJgcTR' £Sg2gp#fIJg)ct R' ©MH©#/Jn« 

£?f&V^2 A*^3&^>:7 hi (+ A X' , + A Y ' ) 

(3) ttCf 2;UMt^7M (+AX' , + AY' ) }C»^VaT, 3! 2 ® 
#P2{CWu 7B©tt»^ (xO, yO) S:tfa^t't«jS|53 7->^ , l/- M€ (#9 it 
«, NE1 6HSIX«1 6H3RCD*B^M) TR" (TR" 1, TR" 2, •••) £ 
»£U IHtPl" »Ctt, SS2fflJ4MK«t R' (x' , y' ) ^e>3H 

2/^^t>>7hI (+AX' , +AY' ) JEW#»bfefif (x" , y" ) 

(= (x' + A X' , y' +AY' ) = (xO + AX+AX' , yO+AY+A 
Y' ) ) IZtpfo&mh. mSy^y^U- Ml^TR" «2ig 
1«RR' J:»;/J>3V^«« (Mx-tf, «2 0®|Rx«2 OHfSICD^^) 
3S5Rfla«RR* (RR" 1, RR" 2, •••) fc&fcU m^K-Mfc* 3 -f- 
>:/U-h««TR* £ J:t>*H3^«RR" tf>#ffl (TR" li:RR" 1 tf> 
ffl, TR" 2 tRR" 2©jffi*S0 JCjfc^T, H 3 ^y^-l/- hfl^T R" fcHfc 
©-StSS («^tfH*ffi<Z)||CDj|ift*f«©i|»?tlS:*|«i: < rs) j&TOW 13^ 
««RR' rt©SS3 8P#1E«t R' #i3f>^b-MiTR" i:# 

mmzm^^xm3 9-y^iy- h««tr* &&3a$#flH«tR* jc-acs-es 
tz.sb<z> : &mAT°&zm3 i/? hm (+ax" , +Ay" ) ^urni-* £ £ % tc. 
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ztib(z>i/7 hmzm^^TA^migmmzftte^ms 

A*»Jf(ftS'7M ( + A X" , +AY" ) 

(4) #ROI (ROI1, ROI2, •••) ©^&rfc©**Ff&fc#S& h 
) ft (+AXi (i = l, 2, •••) , + A Y i ) ( = ^1 «>7 M + f 2 i/7 h 

[0 0 6 4] 

[0 0 6 5] 

Ell 8{C^-TJ:e){C, &af^mK#l«V^ffi««0^& (x0, y0) 

hROI (TR12) &tf»4>fc LTatyHtf-fiOMH-r^^l/- h RO iffi ( 
ZLZlTtt, TR1, TR2, TR3, TR11, TR13, TR23, TR22 
, TR2 l©8if) JCOV^T, #MBf> yi^- h RO I b )V 

(S/7M) ^^flgJSc-eafeS^^^l/- h RO I (TR12) ffli/7b^^h 

f>7°l/-hROI©>>7b^^ h;i/fffl*C¥8&3*S. 
[0 0 6 6] 

^>[>fiIiiicT'&£^>y I/- h RO I (TR1 2) ©i/7 h 
(x (2, 2) , y (2, 2) ) fcU JIHOf>7"l/-bRO I©^i/7 
(x (2 + k, 2 + 1), y (2 + k, 2+1)) £U 
©f^^U-hROI (TR12) (0 5/7 h^t#JSHf>^I/ - h RO 

I (Di/y b<<>7 h;i/fc©IS<D£-A*5£»3: a (k, 1) fc-ffttf, £<B*'fr1K« 
0f>7°b-bROI (TR12) #A*J&Jfc;ft0>¥f6JC J: *J, x7jrSJ}Co 
V^T A x (2, 2) , y#|$JJCoV%T A y (2, 2) 1E» i/ 7 hftjWglES *IS 
. -T^t)t), *^I^©-r>^U- h RO I (TR12) ®Wi/7h^^h 
;Wi (x (2, 2) , y (2, 2) ) T*&£#, Mffl8lfflf>7"l/- h RO I 
©i/7h^^S;i/ (x (2 + k, 2 + 1) , y (2 + k, 2 + 1) ) £<DA*m 



3 o 



aj$E# 2001-3043543 



4f 2 0 Q"l - 0"4 4 8 1 2 



(2, 2) , Ay (2, 2) )£tf^lE£*l£= fit, 3©^iE*Ax (2, 
2) , Ay (2, 2) liJ^T^tCj: 'Jf#£>*l£ 0 
[0 0 6 7] 

Ax(2 J 2)-2[a(M)x{x(2+k,2+i)-x(2 f 2)} ] (1) 

Ay(2 l 2)-2[a(M)x{y(2 + k,2+/)-y(2,2)} ] (2) 

ZICDM*, miEAlZ£2>miE&(Di/7 hs<2 h)l (nx (2, 2) , ny (2 
, 2) ) ttTffl^£J:y||£flja;ft£. 
[0 0 6 8] 

[«2] 

nx(2,2)=x(2,2)+b-Ax(2,2) (3) 
ny(2,2)=y(2,2) + b-Ay( 2 3 2 ) (4) 
fzfzL, bl*^H&(0<b^1) 

&<±iZ. ^>^l/-hROI (TR12) Ztpfom®£.l;t=.m&<D'r>7ls- 
hROI (TR12)-©S/7h^^ hJMDfeiEM (Ax (2, 2) , Ay (2, 
2) ) S^LfetjCDTffeS^, f>yi/-hROI (TRi j) ®^7h^^h 
;i/ ( x ( i , j ) , y ( i , j ) ) (D&sEA (Ax ( i , j ) , Ay ( i , j ) 

[0 0 6 9] 

[«3] 

8 

Ax(i j )= 2 [a(M)x{x(i + k,j+*)-x(i J j)} ] (5) 

^y(i ) i)=s[ a ( k ^) x {y( i+k 'j + ^)-y(' i '3)} ] (6) 

kjt 

Z(DU$k. &9-y?U- h RO I ©flSIE* (Ax (i, j) , Ay (i, j) 
) JC i5fEt©^7 h/<^ h;b (nx (i, j) , ny (i, j) ) te, TIE 
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[0 0 7 0] 

HR4] 

nx(i ,j )=x(i ,j )+b-Ax(i J ) (7) 
ny(i,j)=y(i J j)+b-Ay(i,j) (8) 

1 -D<D$*ib>MMi,\Z.^>^T<D 8 l<DA*<DA*feWta (k, 1) CD^tfnS a 

(k, l) i tc^^bi-s©^* bv> 0 

[0 0 7 1] 

JifHT-ii, 1 -D<Dtpfom&<DT>7]/~ h RO I 5:^t5JSH©f> 
71/- h RO I (fM>te«&— miC3fc*JBt?8oa>'r-:/7 , l/- h RO I £ bfc 
$ *>»C*MW<Z> 1 6l©f>^U- h RO I £T*^#>T, -£gf2 4{®<Z>^>:/ 
U-hROI ^^i-^^^lCLT^i: <, ^ fflLKFtfjl-? Zy-y? Is - h R O I 

<z>$:£n c t-tmt. (5) % (6) tt**ietx, tib^: O) , do) 

[0 0 7 2] 

Cm 5] 

Nc 

Ax(i j )- 2 [a( M )x {x(i+k,j+i )-x(i ,j ) } ] (9) 

Nc 

Ay(iJ)= 2 [a(k^)x{y(i + k,j + i)-y(i J j)} ] (10) 

k/ 

ro 1 wi/i:tf>ii9T% A*^3fc#icj:63[o^ui^££itTTO 

[0 0 7 3] 

*H«ffilCSl-7-5^PieU^>^U- h V y > ^S^IS 1 6 a tt, £ 2 Sf 
#P 2 JCO^T©#Jg/ftffi«*4>^fc©*»W&S' , 7 h* (+AXi, + A Y i 
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&£>o TV ■ 

f 

[0 0 7 4]" 

j&fe, ^mmmmvit. n&m&tr&^mi e^mmm^yfiy- wv^y 

j^l o^L<^±2r^©SPg^CfcV^TA*^^!iaS:^l5M'rs^J!|-et)J:v^ B 
[0 0 7 5] 

jsajkz) e> tc. ±flB2-o©^j6^ffi©H<ftffiia^*5-e$iajcj:ti«, mm±ik 

K:«iaiS:J60T2o©H«P l, P 2<0««&&S^;Mt&fTfcv\ i©«li»fiiB 

Pl° , P 2{C^bTW^Sr*f^$i±felif^r»^5:^bT#^n^»lif^raM» 
Iftt (MZ-\Smi 6 IZtt;~? £ o h 5 P i/ 3 ymMP su (=P 2-P 1° ) 

x m &> x mm n & -s . 
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